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by a high degree of immunity; second attacks are very un-
common. This resistance to re-infection is frequently associated
with the presence of antibodies in the serum. These antibodies
can also be produced by experimental infection or by immuniza-
tion of animals with the modified virus. The precise nature and
mode of action of the antibodies are unknown, but the available
evidence indicates a close resemblance to the bacterial antibodies.
It has been suggested that they act on the tissue-cells rather than
on the actual virus, but there appears to be little justification for
this view.
The demonstration of antibodies can be carried out by means of
the neutralization test. In this test a potent virus is mixed and
left in contact with (a) the serum and (6) normal saline ; the
various mixtures are then injected into suitable animals or tissue-
cultures. Those receiving the mixture (6) should exhibit the
characteristic lesions, whereas those receiving mixture (a) remain
unaffected if antibodies are present in the serum.
Complement-fixation, hsemagglutination and flocculation tests
are also carried out with many viruses, e.g., those of vaccinia,
herpes, influenza, meningitis and .psittacosis. Two samples of
serum are required, one collected in the acute stage (about 3rd
day) and the other in convalescence, a definite increase in titre
is essential to establish or confirm a diagnosis.
Viruses, in certain cases at least, appear to possess a complex
antigenic structure. With suspensions of the vaccinia, psittacosis
and influenza viruses, it has been found that the antigen involved
in the complement-fixation test is a soluble substance and is
distinct from that concerned in the neutralization test.
Interference. It has been found that animals inoculated with
one virus may become resistant to inoculation with another, and
perhaps more virulent, type of virus. The term " interference "
has been given to this phenomenon. In the case of yellow-fever,
intramuscular inoculation of a susceptible monkey with the
relatively mild neurotropic virus was found to afford protection
against a later inoculation with a highly virulent pantropic
strain. The second inoculation was made a short time after the
first before any humoral immunity could have developed. Similar
results were obtained with the viruses of Rift Valley fever and
influenza ; in some cases the viruses had actually been inactivated.
The mechanism of this reaction is not fully understood but it is
considered that the first virus inactivates or destroys the receptors
of the susceptible tissue-cells, and in consequence the second virus